Background: There is generally a lengthy wait on outpatient orthopedic waiting lists in Australian public hospitals to consult a specialist. Patients then wait again for surgery, if required. Patients with higher need are rarely prioritized, and there is the potential for increased morbidity for those who wait. There is generally no option of alternative care whilst waiting. This paper compares historical orthopedic outpatient clinic data with the outcomes of a physiotherapy-led initiative in one large Australian tertiary hospital. Methods: Two physiotherapists working within-scope conducted a telephone triage (October to December 2010) using a standard instrument for all new patients on the orthopedic waiting list. They were offered primary treatment options of retaining their appointment, being discharged, referral to a new model of assessment (multidisciplinary specialist clinic), or referral to physiotherapy. The outcomes were costs of the service, waiting time, and percentage of patients taking up management options. This was compared with a historical sample of new patients on the orthopedic waiting list (January to March 2009), whose treatment consumption was tracked longitudinally. Results: The telephone triage resulted in 16.4% patients being discharged directly (compared with 0.1% comparison sample). For approximately AU$17.00 per patient, the telephone triage process released 21 booked appointments on the outpatient clinic waiting list. Moreover, approximately 26% patients were referred directly to physiotherapy, which was not a primary management option in the comparison sample. The waiting time for an appointment, for those patients who remained on the waiting list, was significantly shorter for the telephone triage sample than the comparison sample. There were significantly higher rates of failure to attend appointments, and significantly lower rates of discharge, in the comparison sample, than the telephone triage sample. Conclusion: A physiotherapist-led intervention offering alternative management options whilst patients waited for an orthopedic outpatient clinic consultation appears to be cost-effective, and patient-centered.
Background
The number of people on waiting lists for Australian public hospital orthopedic outpatient clinics, and the length of time they wait, has steadily increased over recent years. 1 The increase relates to factors such as the size of public hospital budgets and their allocation to outpatient services compared with the number of public patients seeking attention, the increase in prevalence of joint disease such as osteoarthritis and rheumatoid arthritis, the affordability of private health insurance, and the availability of private specialist care. 2, 3 The increase also relates to imbalances between the available number of orthopedic and rheumatology specialists, the hours they are able to work in the public system, and the complexity of orthopedic problems affecting the generally aging population. 4 Typically, patients are referred to public hospital orthopedic waiting lists by their general medical practitioners or from other outpatient clinics. The validity of the referral is rarely assessed, and once on the waiting list, patients' needs are rarely reviewed, nor are they offered alternative treatment as an interim measure. Thus patients may wait for several years for an appointment which may in fact not be necessary, and then they wait again if surgery is scheduled. Moreover, without interim assessment and advice whilst waiting, their physical function and community independence is likely to deteriorate. 5 Extending the scope of physiotherapy practice has been proposed as one way to deal with long public hospital waiting lists in Australia. 6 Extended scope orthopedic physiotherapy has been widely practiced in the UK for the past decade, and has been shown to be an effective substitute for public sector medical assessment and care, when medical services are unavailable or scant. 7, 8 Physiotherapists in orthopedic clinics who operate beyond conventional scope of practice have high level orthopedic clinical skills and additional specialist training in ordering and interpreting imaging, administering corticosteroid injections where clinically indicated, and prescribing. Thus they can offer patients alternative forms of management, which may attenuate morbidity associated with waiting, and reduce the waiting list to those patients who truly require an orthopedic appointment. Current research suggests that such interventions will potentially reduce the time that patients wait for an orthopedic appointment, and for subsequent surgery. 9 In Australia, however, advanced/ extended scope orthopedic physiotherapy services have been introduced in a piecemeal fashion over the last 10 years, and the effectiveness of these mostly pilot interventions has been variably evaluated and reported in grey literature (eg, Osborne and colleagues, 3 Moore, 10 and Victorian Government Department of Human Services 11 ). This paper describes the outcomes of an Australian initiative in which physiotherapists working within-scope prospectively telephone-triaged patients on the public orthopedic waiting list at one large Australian tertiary hospital, and referred them into alternative management pathways whilst they waited. While the use of telephone triage to deal with staff shortages is not novel, 12 and physiotherapists working within scope have been shown to effectively direct triage patients in an orthopedic clinic, 13 there is little in the literature regarding the effectiveness of physiotherapists triaging orthopedic waiting list patients by telephone. Two alternative management pathways were offered in this project: physiotherapy and a fortnightly multidisciplinary team (MDT) clinic staffed by an extended scope physiotherapist (in training) working in conjunction with an orthopedic surgeon and a consultant rheumatologist.
The aim of this initiative was to increase patients' access to care, and to improve the timeliness of care appropriate to their current need. This ensured that the patients remaining on the waiting list for surgery were likely to truly require it, and that they would not wait as long as they would under usual circumstances. 
Method ethics approval

study design
The study was quasi-experimental, comparing outcomes from a physiotherapy-led telephone triage of new patients on the orthopedic outpatient waiting list with those of a similar historical control group.
setting
The study was carried out at The Canberra Hospital (TCH), which is the regional trauma center for the Australian Capital Territory (ACT) and provides trauma services to New South Wales (NSW) residents in the greater southern region of NSW Health. It has a catchment population of 500,000 and offers the only public referral point for orthopedic outpatients in the region.
14 All patients attending this service must have a referral from a medical practitioner (eg, general practitioner (GP), sports physician, and other medical/surgical specialist). As with many public elective services in the ACT, patients referred to TCH Orthopedic Outpatient Department experience lengthy waiting times for appointments and any subsequent surgery.
Terminology
Working within physiotherapy scope refers to working within registerable and recognized physiotherapy competencies (see Figure 1) . 15 Physiotherapists working beyond usual scope refers to clinicians working at a high level within scope (advanced scope), or applying extended scope training in imaging, prescribing, and application of evidence in clinical decision-making. Recognition of physiotherapists'
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effectiveness of physiotherapy telephone triage on orthopedic waitlist extended scope training in Australia is currently on an institutional level and not underpinned by formal accredited training programs. Extended scope practice is also limited by legislation.
Triage intervention
A telephone triage tool (Appendix 1) was developed specifically for this project by a multidisciplinary subgroup of the larger project steering committee, and tested for face, content, and construct validity prior to use with the institution's survey committee a . The telephone triage intervention was conducted in October-November 2010 for all consecutive new patients with an appointment for the orthopedic outpatient clinic (appointments scheduled from January 1 to April 30, 2011). These patients had been referred in general anticipation of nonurgent orthopedic opinion regarding surgical options for hip/knee joint replacement or for shoulder, elbow, wrist, ankle, and foot conditions. Two HP3-level physiotherapists (working within-scope) delivered the tool over the telephone to new patients with a booked appointment on the orthopedic waiting list (described later). The physiotherapists had previously established their reliability of administration and interpretation of patient responses to the survey instrument. Their hourly cost (including 35% oncosts) approximated AU$51.45 each, and each telephone interview took between 10 and 15 minutes. 16 For cost calculations, the authors of this paper allowed 10 minutes per hour of "down time" where the physiotherapists called numbers for which there was no reply. Thus, in an average hour, four interviews could be conducted (approximate cost per interview AU$12.86).
During the telephone triage, management options were offered, comprising (1) retaining the booked orthopedic clinic appointment, (2) cancelling the appointment if not required, (3) referral directly to conservative management (generally physiotherapy), or (4) referral directly to a new service. This was a fortnightly MDT clinic, which assessed patients with complex orthopedic conditions which could not be readily assessed by telephone alone.
The MDT clinic was conducted by an extended scope physiotherapist (in training) (hourly cost including oncosts AU$58.03), an orthopedic surgeon, and a consultant rheumatologist (each with estimated hourly rates at the agreed TCH salaried specialist rate AU$128.76). 16 The physiotherapist had a relevant masters degree in musculoskeletal physiotherapy. The 3-hour clinic had the capacity to assess 18 patients (six each being assessed by the three health providers who then conferred at the end of the clinic). The MDT clinic had been initially conceived as a way of obtaining medical specialist validation of the activities of the extended scope physiotherapist (in training). The average cost of a patient consultation at the MDT (combined salaries of the three health professionals) was AU$52.59.
Advanced scope of practice
A role that is within currently recognised scope of practice for that profession, but that through custom and practice has been performed by other professions. The advanced role would require additional training, competency development as well as significant clinical experience and formal peer recognition. This role describes the depth of practice.
Extended scope of practice
A role that is outside the currently recognised scope of practice and requires legislative change.
Extended scope of practice requires some method of credentialing following additional training, competency development and significant clinical experience. Examples include prescribing, injecting and surgery. This role describes the breadth of practice. 
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Historical baseline (comparison) data were provided by a retrospective audit, which extracted data from records of consecutive new orthopedic patients on the TCH orthopedic outpatient clinic waiting list between January 1 and March 31, 2009. Data were extracted in February 2011. Preliminary analysis of the volume of referrals onto the orthopedic waiting list indicated that there were no significant month-by-month variations in referrals at TCH, and thus 3 months' historical data would provide appropriate information on "usual waiting list" outcomes. 
Patient samples
Data management and analysis
Considering the historical (comparison) audit data, all patients' records were individually tracked for primary outcomes (the first management option and its date). Primary management options were to proceed to the surgical waiting list, be rebooked to a subsequent orthopedic outpatient clinic, be referred to physiotherapy, or be discharged.
The telephone triage intervention offered primary management options of (1) keeping the booked appointment, (2) cancelling the booked appointment because patients no longer required it, (3) attending conservative management (mostly physiotherapy or podiatry) whilst retaining the booked appointment as a backup plan, or (4) attending the MDT clinic whilst retaining the booked outpatient appointment as a backup.
For those patients who attended either the MDT clinic or physiotherapy as primary management options, the next (secondary) management option was also recorded, which could be: (1) discharge with cancellation of the booked appointment, (2) refer for further investigations before a management decision was made, (3) trial of conservative treatment with a view to cancelling the booked appointment, and (4) trial of conservative treatment with a view to retaining the booked appointment.
For both samples, the number of patients who failed to attend, or who cancelled, or who rescheduled appointments, were reported. Flowcharts of management options were developed for "usual practice" (baseline sample) and the physiotherapy-led telephone triage. These are described in Figures 2 and 3 .
Data analysis
The samples were described for gender and age, and if known, median waiting times for an orthopedic clinic appointment, and for surgery (25th-75th percentiles). Non-parametric tests were conducted of differences between samples in waiting times using Mann-Whitney U tests. The numbers (and percentages) of patients consuming different primary and secondary management options were reported and compared, using chi-square tests of proportions. Significance for all tests was set at P , 0.05. Costs and cost differences between the telephone triage initiative and the comparison sample were considered.
Results
comparison sample
There were 142 new outpatient appointments booked during the period of the comparison audit (which reflected 34% of all patients on the orthopedic outpatient waiting list at that time). Tracking these, 30 patients did not attend their appointment (20 failed to attend without explanation, and 10 cancelled because they had surgery elsewhere). The remaining 112 patients comprised 50.7% males and 49.3% females, with an average age of 51.2 years (standard deviation 19.6) (no gender-age differences). A total of 92% were referred by GPs.
The conversion rate to surgery at the time of the audit (February 2011) was 20.4%, with a median time to receive surgery at TCH after the first orthopedic clinic appointment of 7.8 months (25th-75th percentiles 5.3-16.6 months). The median waiting time for patients to receive an orthopedic appointment was 25.1 months (25th-75th percentiles 24.3-31.3 months). This does not take into account (the unknown number of) patients who make subsequent decisions to receive surgery elsewhere, or who remove themselves from the waiting list. See Figure 2 for details on the management options and the patient numbers.
Telephone triage
All 120 new patients with a scheduled orthopedic outpatient clinic appointment between January and April 2011 were telephoned, and the triage tool was administered to 116. The remaining four patients could not be contacted despite three telephone calls at different times of the day. The contactable telephone triage sample reflected 32.6% of all patients on the waiting list at that time. There were similar gender proportions (49% males, 51% females), with a median age 65.1 years (25th-75th percentiles 51-74 years). There were no gender-age differences. The primary management b These systems were only accessed by current ACT Government Health Directorate employees. Data were de-identified for collation purposes. 
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effectiveness of physiotherapy telephone triage on orthopedic waitlist outcomes for this sample were described earlier (this being the decision made over the telephone, not at subsequent clinic appointments).
The median waiting time from entering the waitlist to being triaged was 6.6 months (25th-75th percentiles 5.8-7.5 months), and the median time between being triaged and booked for a surgical opinion was 3.5 months (25th-75th percentiles 2.7-4.3 months). See Figure 3 for details on the management options and patient numbers.
comparison between samples
There was no significant difference between samples in gender or age. The telephone triage sample had a significantly shorter waiting time for an orthopedic clinic appointment than the control sample (P , 0.05). A comparison of the primary management outcomes of the samples is provided in Table 1 .
The most obvious effect of the telephone triage was the high percentage of patients who were discharged without an immediate or ongoing need for further orthopedic outpatient appointments. This outcome was obtained at the initial telephone engagement (N = 19) and again following attendance at the MDT clinic (N = 2). The physiotherapy discharged patients are not considered in this analysis as it is not known how many consultations they had with the physiotherapist to arrive at the point of discharge. Using the costs of the physiotherapy-led telephone triage, the patients discharged over the telephone cost an estimated total of AU$244. The patients discharged after one MDT consultation (N = 2) cost a total of AU$105.18. The discharge decision was discussed with, and agreed by, patients. Thus, for a total cost of approximately AU$350, a total of 21 booked appointments were released on the outpatient clinic waiting list due to this initiative (costing approximately AU$17.00 per patient).
Had these patients proceeded to an outpatient clinic appointment with a specialist orthopedic surgeon or a consultant rheumatologist, the appointment would have cost a total of AU$675.99 (based on an estimated 15 minutes per outpatient appointment). Thus, not only were 21 potential outpatient clinic appointments released for this sample of 116 patients (18%) (who under "usual practices" would have proceeded to a clinic appointment), but there were cost savings of approximately 48% in the discharge process. 
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There was also a significantly higher percentage of referrals to physiotherapy in the telephone triage sample (referred directly or via the MDT clinic), compared with the historical sample. The outcomes of these management options would need to be reviewed in a future audit to determine whether future surgical intervention was provided to these patients. Although the percentage of patients proceeding to surgery was similar in the two samples, the median waiting time for those patients who remained on the orthopedic outpatient waiting list was significantly shorter for the telephone triage sample than the baseline sample. There was a considerably higher rate of failure to attend appointments in the baseline sample than the telephone triage sample, which may have reflected patients who did not believe they needed the appointment, or who had gone elsewhere for treatment and failed to notify the hospital.
Considering the secondary outcomes of the telephone triage sample (outcomes of those patients who were referred to MDT or physiotherapy), of those patients who were referred to the MDT clinic (N = 48), 26 (54.2%) were advised to retain their appointment on the outpatient waiting list with a view to proceeding to surgery, seven were referred for further investigations and then to return to the MDT clinic for a final decision on management (14.6%), four were referred to physiotherapy with a view to cancelling their outpatient appointment (8.3%), two were discharged (4.2%), seven failed to attend the MDT 
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effectiveness of physiotherapy telephone triage on orthopedic waitlist appointment (14.6%), and 10 (20.8%) cancelled their appointment (and thus opted to remain on the outpatient appointment waiting list). Of those patients who were directed during the telephone triage to physiotherapy (N = 30), seven (23.3%) were advised to remain on the waiting list on track for surgery (with or without physiotherapy), one was discharged (3.3%), six continued with physiotherapy treatment with a view to cancelling their booked outpatient clinic appointment (20.0%), and eight failed to attend (26.7%). The general waiting time for commencement of physiotherapy was 2-3 weeks after telephone triage. In every instance, a letter was sent to the referring doctor outlining the management plans, and recommending that the doctor monitor patient progress.
The secondary outcomes from the telephone triage are reported in column 1 in Table 2 .
Thus, considering the combined primary and secondary outcomes of the contactable telephone triage sample, 52 patients (44.8%) were on a scheduled track for surgery by retaining their orthopedic outpatient appointments, 32 (27.6%) patients were discharged (or likely to be discharged) as a result of the telephone triage directly, or after attendance at MDT or physiotherapy. There were 15 failures to attend either MDT or physiotherapy (19.2%). As DNA was not a primary management option for the telephone triage, this number is deflated by division by the total number in the telephone triage, when considering primary and secondary outcomes. The combined primary and secondary outcomes of the new initiative are reported in the second column of Table 2 .
Considering both samples and the available primary and secondary outcome data, the main differences between the samples relating to the new initiative were:
• A nonsignificant increase in the number of people who might proceed to surgery (P . 0.05), • A significant increase (P , 0.05) in the number of people who could be discharged (and not require an outpatient appointment at all). There were cost savings in achieving discharge before consulting a specialist at the orthopedic outpatient clinic.
• A nonsignificant increase (P . 0.05) in the number of people who were referred to physiotherapy as a management option, and • A significant decrease (P , 0.05) in the patients who did not attend their appointment. The key outcomes for comparison between the samples are provided in Figure 4 .
Discussion
Using samples that were comparable in terms of demographics and size, this study reports on a rare opportunity in Australia to consider changes which could be made to a lengthy orthopedic outpatient waiting list by a physiotherapy-led telephone triage initiative. This process used a standard set of questions, and referred patients to alternative interim management options whilst they waited for an orthopedic appointment. Thus, access to appropriate care and the timing of care were improved by one low-cost intervention. The authors' findings mirrored those from other research. [6] [7] [8] 13 considering progression to surgery Compared with baseline data, the physiotherapy-led initiative appeared to validate the need for referral for surgery for at least 40% of patients on the waiting list. It also identified a significant number of patients who were unlikely to require surgery and could be discharged from the waiting list, thus releasing orthopedic surgeons' time and providing opportunities for patients who really did need surgery to be assessed sooner. This initiative also decreased the number of appointments which patients failed to attend, possibly because the contact with the hospital had reinforced their attendance, and/or their interest in retaining their appointment. This also suggested that budget forecasting for orthopedic surgeons' time to consult in TCH outpatient clinic, and to subsequently perform their surgery, was potentially inflated by approximately 40%.
It is not possible to compare the samples in terms of waiting times for surgery, because for the telephone triage sample, surgery was unlikely to have occurred at the time of data collation. Follow-up is required to determine whether all considering the MDT clinic
The MDT was initially conceived as a way of validating the skills of the extended scope physiotherapist in-training, by having their assessments and decisions overviewed by two medical specialists. It is possible that the extended-scope physiotherapist will act alone in the future by leading more clinics, and only consulting with the medical specialists on difficult/complex patients when a clear management pathway is not obvious. Based on the current rate of consulting six patients per 3-hour MDT clinic, this could decrease the costs per patient attending this clinic to AU$29 (based on the HP4-level physiotherapist wage including oncosts) (compared with the current per-patient cost of AU$52.59).
Notwithstanding the potential for a cheaper service, the benefits of the MDT are the multidisciplinary opportunities, which have the potential to improve outcomes for patients with complex problems. This clinic has highlighted the benefits of multidisciplinary teamwork, and has not only provided patients with access to broad specialist decisions but has also provided a learning platform for all health professionals involved. The MDT clinic may well provide training opportunities in the future for other extended scope physiotherapists, and also for medical trainees (students, interns, and registrars), as it offers a rare opportunity to showcase how different professionals consider complex orthopedic cases. An MDT therefore may well become a primary management option for orthopedic outpatients in the future. The findings from this study are supported by a recent Canadian report, which suggests that innovative teams working together and separately are required to address the challenges of waiting lists and chronicity of conditions. 17 considering referral to physiotherapy
Physiotherapy was only historically available as a secondary management option (after an orthopedic clinic appointment). Not every patient received a physiotherapy referral, and nothing could be tracked about the appropriateness of the referral process. From the new initiative, physiotherapy was offered as a primary management option, with or without a view to proceeding to a surgical opinion. The perceived benefits of referral to physiotherapy could be inferred by the number of patients who were advised to trial a course of physiotherapy with a view to cancelling their booked outpatient clinic appointment (12.8%), either from the MDT clinic or the physiotherapy clinic. In the baseline sample, 22.5% patients were referred to physiotherapy as a secondary management option after having waited a long time for an outpatient appointment. One could question whether these patients in fact could have been directed to physiotherapy as primary management strategy, without waiting as long as they did, or even consuming an orthopedic outpatient 
Conclusion
Physiotherapists telephone-triaging patients with an orthopedic outpatient appointment can assist in the reorganization and prioritization of a lengthy orthopedic outpatient waiting list. This offers a low cost, high return option to an institution with concerns about managing its orthopedic waiting list. The high returns are in terms of cost savings (particularly orthopedic surgeons' time being spent on patients who truly require a surgical opinion), and societal benefits such as improvements in patients' access to timely and appropriate care, which will potentially decrease morbidity.
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